LECTURE III.:  SOPHUS LIE.
(August 30, 1893.)
THE distinction between analytic and algebraic functions, so important in pure analysis, enters also into the treatment of geometry.
Analytic functions are those that can be represented by a power series, convergent within a certain region bounded by the so-called circle of convergence. Outside of this region the analytic function is not regarded as given a priori; its continuation into wider regions remains a matter of special investigation and may give very different results, according to the particular case considered.
On the other hand, an algebraic function, w = Alg. (#), is supposed to be known for the whole complex plane, having a finite number of values for every value of" z.
Similarly, in geometry, we may confine our attention to a limited portion of an analytic curve or surface, as, for instance, in constructing the tangent, investigating the curvature, etc. ; or we may have to consider the whole extent of algebraic curves and surfaces in space.
Almost the whole of the applications of the differential and integral calculus to geometry belongs to the former branch of geometry ; and as this is what we are mainly concerned with in the present lecture, we need not restrict ourselves to algebraic functions, but may use the more general analytic functions confining ourselves always to limited portions of space. I
18 sphere-group corresponds to the totality of collineations and reciprocations, i.e. to the projective group. The reason for this lies in the fact that the polar equation
